ABSTRACT. The stability of the plane interface separating two viscous superposed conducting fluids through porous medium is studied when the whole system is immersed in a uniform horizontal magnetic field. The stability analysis is carried out for two highly viscous fluids of equal kinematic viscosities, for mathematical simplicity. It is found that the stability criterion is independent of the effects of viscosity and porosity of the medium and is dependent on the orientation and magnitude of the magnetic field. The magnetic field is found to stabilize a certain wave number range of the unstable configuration. The behaviour of growth rates with respect to viscosity, porosity and medium permeability are examined analytically.
INTRODUCTION.
The instability of the plane interface between two fluids, under varying assumptions of hydrodynamics and hydromagnetics, has been discussed by Chandrasekhar [i]. Bhatia [2] has studied the influence of viscosity on the stability of the plane interface separating two incompressible superposed conducting fluids of uniform densities, when the whole system is immersed in a uniform horizontal magnetic field. He has carried out the stability analysis for two highly viscous fluids of equal kinematic viscosities and different uniform densities. When the fluid slowly percolates through the pores of the rock, the gross effect is represented by Darcy's law which states that the usual viscous term in the equations of fluid motion is replaced by the resistance term (/k 1) q, where is the viscosity of the fluid, k I the permeability of the medium and q the velocity of the fluid. Wooding [3] has experimentally observed, in the absence of viscous dissipation and considering only Darcy resistance, that convection sets on as a fairly regular cellular pattern in the horizontal. This problem in the case of a conducting fluid considering both Darcy and viscous resistances has been investigated by Prabhamani and Rudraiah [4] . Saville [5] has studied the stability of motions involving fluid interfaces in porous media. Various problems of fluid flows through porous medium have been treated by Saffman and Taylor [6] , Chouke et al [7] , Scheidegger [8] , Yih [9] , Nayfeh [i0] and Rudraiah and Prabhamani [ii] .
The instability of two viscous superposed conducting fluids through porous medium may find applications in geophysics. It is therefore the motivation of this study to examine the effects of viscosity and medium permeability on "the stability of the plane interface separating two incompressible superposed conducting fluids of uniform densities, when the whole system is immersed in a uniform horizontal magnetic field. We examine the roles of viscosity, medium permeability and magnetic field on the instability problem. This aspect forms the subject matter of the present study wherein we have carried out the stability analysis for two highly viscous fluids of equal kinematic viscosities and different uniform densities.
2.
PERTURBATION EQUATIONS. 
